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EXTERNAL STORAGE DEVICE FOR IMAGE PICKUP APPARATUS, 
5 CONTROL METHOD THEREFOR, IMAGE PICKUP APPARATUS 

AND CONTROL METHOD THEREFOR 

BACKGROUND OF THE INVENTION 

1 0 Field of the Invention 

The present invention relates to an external storage device for an image pickup 
apparatus for backup storage of an image taken by the image pickup apparatus, and 
also to a control method therefor, an image pickup apparatus and an image 
management method. 

1 5 Related Background Art 

Fig. 18 is a schematic block diagram showing the configuration of a 
conventional digital camera, wherein a camera module 210 is composed of an image 
pickup lens 212, an image pickup element 214 of CCD type, an image pickup 
element control circuit 216 and an image processing circuit 218. When an image 

20 pickup operation mode is selected after the power supply is turned on, a CPU 220 
initializes the camera module 210 and renders it operable, and also activates a 
display system composed of an LCD display device 222, a display drive circuit 224, 
an LCD control circuit 226 and a VRAM (video memory) 228. The LCD display 
device 222 functions as an electronic view finder and has a display ability of 640 x 

25 480 pixels. 

The image pickup element 214 converts an optical image, formed by the image 
pickup lens 212, into an electrical signal. The image pickup element control circuit 
216 executes noise elimination and gain adjustment on the image signal outputted 
from the image pickup element 212 and converts the signal into a 10-bit digital 
30 signal for supply to the image processing circuit 218. The image processing circuit 
218 applies processes such as white balancing, exposure adjustment, correction for 
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flash exposure etc. to the image data from the image pickup element control circuit 
216 and converts the image data into the YCbCr format (Y : luminance signal, Cb, 
Cr: color difference signals). In case the image pickup element 214 has about two 
million pixels, the image processing circuit 218 can process the image data of about 
5 1600 X 1200 pixels, but processes the image data normally in a size of 320 x 240 
pixels and 640 x 480 pixels at largest in the stage of displaying in the view finder. 

The CPU 220 supplies the YCbCr image data from the image processing circuit 
218 to the LCD control circuit 226 by DMA (direct memory access) method in a 
display size of 320 x 240 pixels. The LCD control circuit 226 once stores the 

10 YCbCr image data from the CPU 220 into the VRAM 228 after conversion into the 
RGB format, and then reads the image data from the VRAM 228 for supply to the 
display control circuit 224, which drives the LCD display device 222 according to 
the RGB data from the LCD control circuit 226. In this state, a monitor image 
(object image) of 320 x 240 pixels is displayed in an arbitrary portion in the image 

1 5 area of 640 x 480 pixels of the LCD display device 222. 

By executing the process from the readout of the image pickup element 212 to 
the display on the LCD display device 222 in continuous manner with a cycle time 
of 1/30 seconds, an object image corresponding to the optical image entering the 
image pickup element 212 is constantly displayed on the image area of the LCD 

20 display device 222. 

In case of taking an image, the user switches the apparatus to an image pickup 
mode. When a shutter switch 230 is depressed, the CPU 220 locks the set values of 
the white balancing, exposure adjustment, correction for flash ph o t o gi ' aphing etc. 
photographing, etc.. in the image processing circuit 218, and terminates the fimction 

25 of the LCD control circuit 226, the display drive circuit 224 224. and the LCD 
- display device 222 222. in order to alleviate the load of on the CPU 220. 
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In a view finder process, there is processed only a part of the image data of the 
image pickup element 212 in order to increase the processing speed, but the entire 
image data of 1600 x 1200 pixels are processed in the image pickup mode. More 
specifically, the image processing circuit 218 applies the aforementioned process to 
5 the image data of all the pixels of the image pickup element 214, and the CPU 220 
writes the YCbCr image data from the image processing circuit 218 into an image 
development area 232a of a RAM 232. The CPU 220 also compresses the image 
data in the image development area 232a by a method based on the JPEG standard, 
and writes the compressed data in a folder prepared in advance in a flash memory 

10 234 with a file name consisting of mmierical data such as an arbitrary number of 
date data. Such folder is given a folder name based on a DCF (Design rule for 
Camera File system) standard of the digital still camera. The taken images are 
written in succession into such folder. In case of image taking by mounting the same 
memory card in a camera of another type, there is automatically prepared another file 

1 5 into which the taken image are stored. 

The operation program and fixed data for the CPU 220 are stored in a ROM 
236. There are also provided a chargeable battery 238 constituting a power source, 
and a DC/DC converter 240 for converting the output voltage of the battery 238 for 
supply to the CPU 220 and other circuit blocks. The CPU 220 is connected to a 

20 USB connector 244 through a USB module 242. 

In the following there will be explained a reproduction mode for reproducing 
and displaying the taken image. When the image reproduction mode is selected by 
an unrepresented operation mode designation switch, the CPU 220 activates the 
LCD display device 222 thereby putting it in a standby state. The CPU 220 displays 

25 the folders, belonging to the apparatus and contained in the flash memory 234, in the 
image area of the LCD display device 222, and causes the operator to select one of 
the folders. When an image file to be displayed is designated after the folder 
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selection, the CPU 220 reads and expands the designated file from the memory 234 
and applies the YCrCb image data to the LCD control circuit 226. The LCD control 
circuit 226 once stores the YCrCb image data fi-om the CPU 220 into the VRAM 
228 after conversion into the RGB format, and then reads the image data fi*om the 
5 VRAM 228 for supply to the display control circuit 224, which drives the LCD 

display device 222 according to the RGB data fi-om the LCD control circuit 226. Li 
this state, a reproduced image is displayed in the entire image area of 640 x 480 
pixels of the LCD display device 222. 

Li case the image folder is not designated after the folder selection, the CPU 

10 220 reads the image files of a designated number fi-om the oldest date of image 

pickup, expands such image files and supplies the LCD control circuit 226 with the 
YCrCb image skipped to a smaller thumbnail size of 80 x 60 pixels. The LCD 
control circuit 226 converts the YCbCr image data of the plural images fi-om the 
CPU 220 in succession into the RGB format, writes them into the VRAM 228 for 

15 simultaneous display, and then reads the image data of the plural thumbnail images 
from the VRAM 228 for supply to the display drive circuit 224 for the display in the 
wire image area. The display drive circuit 224 drives the LCD display device 222 
according to the RGB data from the LCD control circuit 226, whereby plural 
thumbnail images are simultaneously displayed on the image area of 640 x 480 

20 pixels of the LCD display device 222 . 

The CPU 220 also supplies the LCD control circuit 226 with image data 
including including, for exam p le example, a warning for tlic about remaining battery 
capacity and various control messages, and the LCD control circuit 226 converts 
such image data into the RGB format and stores them in an address of the VRAM 

25 228 corresponding to a display position, whereby the warning for the remaining 
battery capacity etc. capacitv, etc., is displayed in a predetermined position in the 
image area of the LCD display device 222. 
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The CPU 220 can transfer the data, stored in the flash memory 234, to a device 
connected to the USB connector 244, such as a computer. For example a USB cable 
is connected to the UUSB USB connector 244, then a PC connection mode is set by 
the imrepresented operation mode designating switch and the other end of the USB 
5 cable is connected to the USB connector of the computer. Upon connection of the 
USB cable, the computer automatically identifies the device connected through the 
USB cable and activates a data fetching software. When the operator selects, with a 
mouse, one of the functions displayed on the display of the computer, the computer 
issues a command to the CPU 220 through the USB connector 244 and the USB 

10 module 242, and, based on such command, the CPU 220 reads the designated data 
from the flash memory 234 and transfers them to the computer. 

The conventional digital camera utilizes, as the memory means for the taken 
images, not only the flash memory incorporated in the main body but also a 
detachable CF card utilizing a flash memory or a hard disk. The memory capacity of 

15 such external memory medium is more or less limited though it is recently 

increasing, it is necessary to transfer the stored data to another information memory 
device thereby securing the empty area. However, it is cumbersome to connect and 
activate the computer merely for the data backup, since the computer generally 
requires a long time for activation. 

20 Even in case of backup of the taken image data in the computer, the data 

transferred to the computer are merely a copy of the image data. In case of 
reproducing the taken image again in the digital camera, there is required an 
operation of returning the taken image data (for example data of 1600 x 1200 pixels 
(about 700 kB)) from the computer to the flash memory 234, or an operation of 

25 reducing the data of 1600 x 1200 pixels to data of 640 x 480 pixels (about 35 kB) by 
an image conversion tool in the computer prior to transfer to the digital camera. The 
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former operation reduces the empty area of the flash memory 234 234, while the 
latter operation involves a cumbersome operation. 

There is recently proposed a receiving member (called a cradle) having 
functions not only of charging the rechargeable battery 23S 238, but also of 
transferring the data stored in the flash memory 234 to the computer in response to 
the placement of the main body of the camera in a predetermined position or the start 
of charging of the rechargeable battery 238. However such receiving member is 
merely a charging device imless the computer is activated, and is not to does not 
dispense with the procedure of activating the computer. 



SUMMARY OF THE INVENTION 

An object of the present invention is to resolve all the aforementioned 
drawbacks or at least one thereof. 

Another object of the present invention is to provide an external storage device 
15 for an image pickup apparatus, capable of resolving the aforementioned drawbacks. 
The above-mentioned objects can be attained, according to the present 
invention, that is, the present incvntion invention is directed to an external storage 
device which is connected to an image pickup apparatus provided with a first image 
storage mediimi capable of storing plural taken images and image display means and 
20 adapted for backup of image information stored in said the first image storage 
medium, the device comprising: 

a second image storage medium capable of storing plural image information; 
a connection detecting unit for detecting the connection with said the image 
pickup apparatus; 

25 a reception unit for accepting a backup instruction for the taken image by a user; 
and 
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transfer means for writing predetermined taken image information read from said 
the first image storage medium into said ttie second image storage medium and 
erasing said tiie predetermined taken image information from said ttie first image 
storage medium according to a detection output of said tiie connection detecting 
5 means unit and an output of said tiie reception m e ans unit . 

Still another object of the present invention is to enable confirmation of the data 
transferred to an extemal storage device, later in the image pickup apparatus. 

Still another object of the present invention is not to excessively use the 
memory of the image pickup apparatus apparatus, even in case of confirming the 
10 data transferred to the extemal storage device, later in the image pickup apparatus. 
The above-mentioned objects can be attained, according to the present 
invention, in addition to the aforementioned configuration, that is, the present 
invention is directed to an extemal storage device firrther comprising: 

a conversion unit for converting said the predetermined taken image information, 
1 5 written into said the second image storage mediimi, into an image matching a 
display ability of said the image display means; and 

a second transfer unit for writing image information converted by said the 
conversion unit in said the first image storage medium. 

Still another object of the present invention is to enable operation on the image 
20 file stored in the extemal storage device while maintaining the configuration thereof 
as simple as possible. 

The above-mentioned object can be attained, according to the present invention, 
in addition to the aforementioned configurations, in a configuration wherein in 
which the image pickup apparatus has means for operating the file in the second 
25 image storage medium and the extemal storage device executes operation on the 

image file recorded in the second storage medivim according to the aforementioned 
operation on the file. 
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Still other objects of the present invention, and the features thereof, will 
become fully apparent from the following description of the embodiments, to be 
taken in conjuction with the accompanying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 
5 Fig. 1 is a schematic block diagram showing the configuration of a first 

embodiment of the present invention; 

Fig. 2 is a perspective view of the main body of the camera of the first 
embodiment; 

Fig. 3 is a perspective view of the main body of the camera of the first 
10 embodiment, seen from another direction; 

Fig. 4 is an external view of a cradle 50; 

Fig. 5 is a flow chart showing operations of the cradle; 

Fig. 6 is a view showing a first example of display in the cradle operation; 

Fig. 7 is a view showing a second example of display in the cradle operation; 
15 Fig. 8 is a view showing a third example of display in the cradle operation; 

Fig. 9 is a view showing a fourth example of display in the cradle operation; 

Fig. 10 is a view showing a fifth example of display in the cradle operation; 

Fig. 1 1 is a view showing a sixth example of display in the cradle operation; 

Fig. 12 is a view showing a seventh example of display in the cradle operation; 
20 Fig. 13 is a view showing an eighth example of display in the cradle operation; 

Fig. 14 is a perspective view of the main body of a camera of a second 
embodiment; 

Fig. 15 is a perspective view of the main body of the camera of the second 
embodiment, seen from another direction; 
25 Fig. 16 is a schematic block diagram showing the configuration of the second 

embodiment; 
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Fig. 17 is a schematic block diagram showing the configuration of a third 
embodiment; and 

Fig. 18 is a schematic block diagram showing a conventional configuration. 

5 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Now the present invention will be clarified in detail by preferred embodiments 
thereof, with reference to the accompanying drawings. 

Fig. 1 is a schematic block diagram showing the configuration of an 
embodiment of the present invention, wherein a camera module 10 is composed of 

10 an image pickup lens 12, a CCD image pickup element 14, an image pickup element 
control circuit 16 and an image processing circuit 18. The image pickup element 14 
converts an optical image, formed by the image pickup lens 12, into an electrical 
signal. The image pickup element control circuit 16 is provided with a timing 
generation circuit for supplying the image pickup element +2 14 with a transfer 

15 clock signal and a shutter signal, a CDS/AGC circuit for applying noise elimination 
and gain adjustment on the image signal fi-om the image pickup element 14 and 
an AID converter for converting the analog output of the CDS/AGC circuit into a 
10-bit digital signal. The image pickup element control circuit 16 constantly outputs 
the image data of 30 firames per second. The image processing circuit 18 applies 

20 image processings such as white balancing and exposure adjustment to the image 
data firom the image pickup element control circuit 16 and converts the image data 
into the YCbCr format for output. 

There are also provided a CPU 20 for controlling the entire apparatus and 
executing an image compression/expansion process based for example on the JPEG 

25 standard, an LCD display device 22 serving as an electronic view finder, a display 

drive circuit 24 for driving the LCD display device 22, an LCD control circuit 26 for 
controlling the display drive circuit 24 thereby causing the LCD display device 22 to 



- 10 - 



display the image stored in a VRAM 28, and a shutter switch 30. The LCD display 
device 222 functions as an electronic view finder and has a display ability of 640 x 
480 pixels. 

There are also provided a RAM 32 including an image development area 32a, a 
5 work area 32b 32b and a temporary evacuation area (or stack area) 32c, a flash 

memory 34 for storing taken image data, a ROM 36 for storing a control program for 
the CPU 20 and initial set information for folders, a rechargeable battery 38 
constituting a power source, a DC/DC converter 40 for converting the output voltage 
of the rechargeable battery 28 into voltages required for the CPU 20 and other 
10 components, and a digitizer 42 fimctioning as character input means and a pointing 
device. 

A system bus 44, connecting the CPU 20, the RAM 32, the flash memory 34 
and the ROM 36, is composed of an address line, ten a data line and a control line. 
A cradle 50, having a function of charging the rechargeable battery 38 and a 

15 backup function for the data stored in the flash memory 34, is provided with a power 
supply connector 52b which is connected to a power supply connector 52a connected 
to the rechargeable battery 38 in the main body of the camera and a data connector 
54b which is connected to the system bus 44 in the main body of the camera. There 
are also provided a power supply circuit 56 for supplying various parts of the cradle 

20 50 with electric power, a charging circuit 58 for charging the rechargeable battery 38 
with the output of the power supply circuit 56, a power supply detection circuit 60 
for detecting whether the power supply connectors 52a, 52b are conn e cted, 
connected by the voltage at the power supply connector 52b, thereby activating the 
power supply circuit 56, a hard disk device (HDD) 62 for image data backup, a 

25 control circuit 64 for controlling data writing into and data readout firom the HDD 62 
according to a control signal fi-om the CPU 20, an image conversion circuit 66 for 
converting the image size and the number of gradation levels, and a USB connector 
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es. By connecting a computer to the USB connector 68, the memory content of the 
HDD 62 can be referred to from such computer. 

In the following there will be explained the function of the present 
embodiment. The CPU 20 controls the operations based on the control programs in 
5 the ROM 36. Such control programs include those for a process of DMA transfer of 
the taken image data, outputted from the image processing circuit 18, to the RAM 
32, a process of DMA transfer of the data from the RAM 32 to the LCD control 
circuit 26, a process of executing JPEG compression of the image data and storing 
the image data in a predetermined file format in the flash memory 34, and a process 

10 of instructing an image pickup operation based on the actuation of the shutter switch 
30 and converting an input from the digitizer 42 into coordinate data with character 
recognition if necessary. There are also included programs for the following 
controls, such as transfer of the image data. 

The image development area 32a of the RAM 32 temporarily stores the taken 

15 image data (YCbCr) from the image processing circuit 18. The RAM 32 is also used 
as a temporary buffer for temporarily storing the JPEG compressed image data read 
from the flash memory 34 and as an image exclusive work area for image 
compression and development. 

When the flash memory 34 is mounted and connected to the system bus 44, the 

20 CPU 20 prepares, in the memory 34, a DCF corresponding folder structure for 
storing the taken image. When the operator depresses the shutter switch 30, the 
CPU 20 executes JPEG compression of the taken image data from the image 
processing circuit 18, then adds additional data in a predetermined format to the 
compressed taken image data and stores the data as a JPEG file in the folder 

25 identified by the date and time of image pickup. The folder is prepared anew for a 
different date and time of image pickup. 



- 12 - 



When the reproduction mode is selected after the image pickup, the CPU 20 
prepares thumbnail images from the image file in each folder in the flash memory 34 
and simultaneously displays such thimibnail images. In such thumbnail images, the 
operator selects an image to be displayed over the entire image area by touching the 
5 digitizer 42 with a pen. Based on the coordinate information from the digitizer 42, 
the CPU 20 identifies the selected image and reads the data of the selected image 
from the flash memory 34. The CPU 20 develops the read data with JPEG 
expansion in the image development area 32a, then executes skipping to 640 x 480 
pixels and transfer to the LCD control circuit 26 for display on the image area of the 

1 0 LCD display device 22. 

It is also possible to display the content of all the files in the flash memory on 
the monitor image of the computer, by detaching the flash memory 34 from the main 
body of the camera and connecting it to the computer through a known card reader. 
The LCD control circuit 26 converts the YCrCb image data (the taken image 

1 5 data from th c imagc the image processing circuit 1 8 or the JPEG expanded image 
data read from the flash memory 34) from the CPU 20 into the RGB format and 
writes such image data into the VRAM 28 in the form of an image to be displayed, 
and then reads such RGB data for supply to the display drive circuit 24, which drives 
the LCD display apparatus 22 according to the RGB image data from the LCD 

20 control circuit 26. The LCD display device 30 is composed of a TFT liquid crystal 
display panel of about VGA size (640 x 480 pixels). 

The shutter switch 30 is to instruct the start of the image pickup operation and 
can assume a half depressed state and a fixlly depressed state, as already known in 
the s t ill camera for still cameras . The CPU 20 reads image pickup conditions from a 

25 folder designated prior to the image pickup operation, and sets the control 

pai ' ame t crs parameters, such as the shutter speed and the diaphragm stop value 
value, close to such image pickup conditions. The CPU 20 locks the control 
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pai - am c t c rs parameters, such as the shutter speed and the diaphragm stop value 
value, when the shutter switch 30 is half depressed, and, when it is fully depressed, 
executes development of the taken image data from the image processing circuit 18 
in the image development area 32a of the RAM 32 with JPEG compression, and 
5 stores the image data with a predetermined file name in the designated folder of the 
flash memory 34. 

When the main body of the camera is placed on the cradle 50, the power supply 
connectors 52a, 52b are mutually connected and the data connectors 54a, 54b are 
also mutually connected. The power supply detection circuit 60 detects the 

10 connection of the power supply connectors 52a, 52b by the voltage thereof and sends 
a signal, indicating the connection state, to the power supply circuit 56. In response, 
the power supply circuit 56 sends the electric power to the cradle 50 and also sends 
the electric power to the charging circuit 58 thereby initiating the charging of the 
rechargeable battery 38. The charging circuit 58 monitors the charging voltage of 

15 the rechargeable battery 38 and terminates the charging operation when a specified 
voltage is reached. 

Fig. 2 is a perspective view of the main body of the camera seen from front 
while Fig. 3 is a perspective view of the main body of the camera seen from rear, 
wh er ein shown ai ' c showing an external casing 70 and a pen 72 to be used for 

20 character input and position designation on the digitizer 42. The power supply 

connector 52a is provided with terminals 74a, 76a, 78a. The terminal 74a is used for 
detecting the connection of the cradle, while the terminal 76a is used for charging, 
and the terminal 78a is an on/off control terminal for supplying, from the main body 
of the camera, a trigger signal for activating the power supply circuit 56 of the cradle 

25 50 when the main body of the camera is set on the cradle 50. 

Fig. 4 is a schematic perspective view of the cradle 50, whe r ein sh o wn is 
showing a main body 80 of the cradle. The power supply connector 52b is provided 
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with three terminals 74b, 76b, ?Sb 78b, respectively opposed and connectable to the 
terminals 74a, 76a, 78a of the power supply connector 52a. 

Fig. 5 is a flow chart showing the operation of data storage, folder change and 
image display in the cradle 50, and Figs. 6 to 13 show examples of display in various 
5 process steps. 

When the operator sets the main body of the camera on the cradle 50 after 
turning on the power supply of the camera (S401) , a signal is supplied to the on/off 
control connector 78b of the cradle 50 whereby the power supply therein is 
automatically turned on. On the image area of the LCD display device 22, there is 

10 displayed a cradle operation menu image 110 shown in Fig. 6 (SI). On the cradle 
operation menu image 110, there can be selected a "data backup" menu 1 12 or an 
"image display" menu 114. In the lower part of the image there are displayed 
operation commands 1 16 for menu, editing, display and tool. These operation 
commands 116 are displayed in any mode, except in case of the image display on the 

15 entire image area. 

When the operator touches a desired item with the pen 72, the digitizer 42 
transmits the coordinate data of the operated position to the CPU 20, which in 
response identifies the selected menu (S2). According to thus identified menu, the 
CPU 20 reads a program ft*om the ROM 36 and executes a corresponding process. 

20 Regardless of the state of the image display, by touching the "menu" item in the 
operation commands 116, there is displayed the cradle operation menu 110, and 
touching "editing", the display is switched to a folder structure display image 120 
shown in Fig. 7. The items "display" and "tool" in the operation commands 116 
change the functions thereof according to the status of image display. 

25 In case the operator touches the "image display" menu 1 14, the LCD display 

device 22 displays, as shown in Fig. 7, the folder structure prepared in the backup 
HDD 62 of the cradle 50 (S3). When the operator executes a single touch on an 
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arbitrary folder 122 within the displayed folders with the pen 72 (S4), the touched 
folder mark is reversal displayed (S5), and the reduction images (thumbnail images) 
of the images stored in such folder are simultaneously displayed as shown in Fig. 8 
(S6). By selecting one of such images (for example by touching with the pen 72), 
5 the touched image is displayed in a large size as shown in Fig. 9 (S8). When the 

thumbnail images are displayed, there is simultaneously displayed lateral movement 
keys 124 for changing the displayed thumbnail images, as shown in Fig. 8. By 
touching such lateral movement keys 124 with the pen 72, the displayed thumbnail 
images can be changed within the same folder. 
10 The CPU 20 discriminates single touch or double touches according to the 

coordinate information from the digitizer 42 and the time interval of transmission of 
such information. 

When a desired folder is double touched by the pen 72 (S4), there is activated a 
folder name changing process (S9). Let us consider an example of selecting a "save" 

1 5 folder by double touches in a state of displaying the folder structure as shown in Fig. 
10. The name of the selected folder becomes blank as shown in Fig. 1 1 and a 
character input window 126 is displayed at the same time. The operator can enter an 
arbitrary folder name with the pen (SIO), and the CPU 20 recognizes the trace 
written in the character input window 126 by a character recognition process and 

20 registers it as a new folder name, thereby renewing the display (SI 1). Fig. 12 shows 
the display of the folder structure after the file name is changed to "trip" "Travel" . 

In the following there will be explained a movement of the image, stored in the 
backup HDD 62, between the folders. In the thumbnail image display shown in Fig. 
8, the operator presses the pen 72 to a thumbnail image to be moved, then moves the 

25 pen to another folder mark while maintaining the pressed state and lifts the pen 72 
from the digitizer 42. The CPU 20 identifies t hus selected the thus-selected and 
moved thixmbnail image, then changes the folder information of the corresponding 



- 16 - 



image file in the backup HDD 62 to a folder of destination and reversal displays 
such folder of destination as shown in Fig. 13. In this manner the desired image can 
be moved to another folder by a simple operation. Such file moving operation under 
the GUI (graphical user interface) is already known in the field of computer and 
5 other information processing apparatus. 

In the following there will be explained a data backup operation of the cradle 
50. When the operator displays the cradle operation menu image (Fig. 6) and selects 
the "data backup" menu 1 12 with the pen 72 (S2), the CPU 20 prepares a folder in 
the backup HDD 62 of the cradle 50, searches a newly taken image (SI 2) within the 

10 image data in the flash memory 34 (SI 2), and moves (backup) the image data to 
such new folder (SI 3). Having received the image data, the cradle 50 skips the 
image data to a size matching the display dot number of the LCD display device 22 
by the image changing circuit 66, and converts the gradation levels according to the 
number of gradation levels of the LCD display device 22, thereby reducing the data 

15 amount of the image (SI 4). Thus, while the image data, taken with the image 
pickup element of two million pixels, have a data amount of about 700 kB after 
JPEG compression, the image data matching the VGA display size of 640 x 480 
pixels have a data amount reduced to about 1/20 or 35 kB. The image data can be 
furthere reduced also by decreasing the number of gradation levels. After such 

20 conversion, the converted image data are copied in the flash memory 34 (SI 5), and 
history information is added to the image data backed up in the backup HDD 62 
(S16). 

The folder automatically prepared by such backup process may be subjected 
to the process of folder name change or image movement explained in the foregoing, 
25 in case it is desired to change the folder name or the storage location. 

Instead of tite input by using the pen 72 and the digitizer 42, there may naturally 
be employed a pointing device of a similar function. Fig. 14 is a perspective view of 
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an embodiment provided with a cursor moving key, while Fig. 15 is a perspective 
seen from another direction, and Fig. 16 is a schematic block diagram showing the 
configuration, wherein components same as those in the embodiment shown in Fig. 
1 are represented by like numbers. 
5 Referring to Figs. 14 and 15, there are shown a cursor key switch for 

designating the cursor movement, a set switch 132 for instructing determination in 
the mode setting, image s e l e ction selection, etc., and a mode switch 134 for calling 
functions such as editing and tool. The key switches 130, 132, 134 can be used to 
realize an operation environment same as that realized with the pen 72 and the 
10 digitizer 42. In Fig. 7, there is shown a key input device 136 for controlling the 
cursor key switch 130, the set switch 132 and the mode switch 134. 

There may be transferred, to the image pickup apparatus, not only the 
reduction image of the image stored in the cradle but also the directory structxire in 
the backup HDD 62. 

15 In such case, there can be enabled the operation on the file or folder even in the 

absence of the connection with the cradle. In case of a change in the file name, 
folder name or directory structure, the history information on such change is s t or e d 
stored, for example example, in the memory 34 of the image pickup apparatus. 
Then, when the connection is made again with the cradle, such change 

20 history information may be referred to match the directory structure and the file 
name between the image pickup apparatus and the cradle. 

In this mamic r manner, there can be enabled the operation on the files and the 
matching between the image pickup apparatus and the cradle constituting the 
extemal memory device, even in the non-connected state. 

25 In the above-described embodiment, the connectors 52a, 52b, 54a, 54b are 

employed for connecting the main body of the camera and the cradle 50, but wireless 
connection maybe employed simply for signal connection, namely if the charging 
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function is not required. Various wireless conununication systems such as IrDA 
(trade name) or Bluetooth (trade name) are currently becoming popular, and such 
systems may be employed to provide an advantage of executing operations from a 
remote location. 

5 In such case, the file operation on the main body of the camera can be reflected 

on the cradle on real-time basis within a distance allowing communication. In such 
case, it is not necessary to store the change history information mentioned above. 

In case the commxmication is not possible possible, for example example. 
because of an excessively large distance, the above-mentioned change history 
10 information may be utilized to achieve matching of the information when the 
communication becomes possible. 

Fig. 17 is a schematic block diagram showing the configuration of a modified 
embodiment employing the wireless connection system, wherein components that 
are the same as those in Fig. 1 are represented by like numbers. The main body of 
15 the camera is provided with a wireless commvmication module 140 while the cradle 
50a is provided with a wireless commvmication module 142 corresponding to the 
module 140. 

In the present embodiment, the power supply of the cradle is automatically 
turned on when the main body of the camera is set on the cradle. Then the folder 

20 structure of the cradle is displayed on the display imit of the camera and various 
op e ration operations, can be executed by the input means constituted by a camera 
key or a pen. In this manne r manner, it is possible to execute backup of the image 
data of the camera by a very simple operation, and the input/outoput means such as 
the display unit and the key switches can be dispensed with in the cradle, which can 

25 thus be produced inexpensively. 

Furthermore, as the image data subjected to such backup are automatically 
changed to a size corresponding to the number of display pixels for transfer to the 
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camera, so that the image display can be promptly obtained without connection to 
the cradle each time and without giving a s t r e ss o n taxing the capacity of the 
memory medium for the taken image. 

In the foregoing embodiments, the control programs are stored in the ROM 36 
5 of the image pickup apparatus, but it is also possible to store all the control programs 
or a part thereof in the external memory apparatus. 

Also the image reduction and the conversion of the number of gradation levels 
in the cradle according to the display ability of the display device of the came r a 
camera, as explained in the for e going foregoing, allows to flexibly adapt flexible 
10 adaptation to the display abilities of various image pickup apparatus, and also allows 
to reduce the mcm o iy capacity uses less memory, since data exceeding the display 
ability of the image pickup apparatus is unnecessary in case there is only required to 
confirm the image stored in the external memory device. 

Consequently it is rendered possible to flexibly adapt to the display ability of 
15 each camera by such a modification that the camera and the cradle mutually 
commimicate on the display ability prior to the conversion of the image data. 

There may naturally be adopted a configuration enabling manual setting. 

The present invention is not limited to the foregoing embodiments but is 
subject to various modifications within the scope and spirit of the appended claims. 

20 



25 



ABSTRACT OF THE DISCLOSURE 



Th e inventi o n facilitates backup of the imag e da t a recorded in aii image picku p 
apparatus and also enables easy niaiidgemen t o f t he image data fr o m the image 
5 pickup appaiatus. 

F o r t liis purp o se, the flash memory st o res taken image data, and, when the 
power supply detection ci r cuit uf the cradl e detec t s th e c o miccti o n o f the connecto r s, 
lliL power supply circuit is activated wliilc the chai - ging ci r cuit charges the 
rechai - geable batteiy. The LCD display device displays a cradle operation menu 
10 image. Wli e n "data backup" is selected, the CPU prcpai - es a folder in the backup 

IIDD, then scai - ches a nLwl>/ taken image in th e image data o f th e flash memory and 
moves such image data to the new folder of the IIDD. The image conversion ci r cuit 
writes the image data into the flash memoiy after reducing th e size of th e image data 
matcliing the number of display d o ts o f th e LCD display device. 

15 

An external storage device is connected to an image pickup apparatus 
provided with a first image storage medium capable of storing plural taken images 
and image display means, and adapted for backup of image information stored in the 
first image storage medium. The device includes a second image storage medium, a 

20 connection detecting unit, a reception xmit. a transfer means, a conversion unit, and a 
second transfer unit. The transfer unit vmtes predetermined taken image 
information read fi-om the first image storage medium into the second image storage 
medium and erases the predetermined taken image information fi-om the first image 
storage mediimi according to a detection output of the connection detecting unit and 

25 an output of the reception imit. The conversion unit converts the predetermined 
taken image information into an image matching a displav ability of the image 
display means. The second transfer unit writes the converted image information in 
the first image storage medium. 



